Latent and lytic cycles are characteristic of life memory B cells, where the virus genome is not integrated and viral gene expression is tightly regulated without producing infectious virus. This is in contrast to lyti cascade, viral DNA is replicated, and infectious virus is released profiles of transcripts during lytic infection and during reactivation microarray. Reactivation of murine gammaherpesvirus 68 (MHV68) in A20 HE cells, a mature B cell line that maintains the virus in a latent state was induced by treatment with 12 and validated quantitative RT-PCR assays to confirm microarray results. We found that many viral genes had similar kinetic profiles during de novo lytic infection and reactivation from B cells. However, M1, mK3, ORF18, ORF75A and ORF75B have distinct transcription profiles during reactivation. Nuclear factor kappaB (NF regulate cellular gene expression, playing an important role in MHV68 latency. reactivation was examined by treating the A20 HE cells with the NF combination of TPA and Bay 11-7082. We found that Bay11 at later timepoints after TPA stimulation. We concl gene regulation by host signaling pathways such as NF
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A Comparative Analysis of Murine Gammaherpesvirus Gene Expression During De Novo
Department of Molecular Genetics and Microbiology, Stony Brook University, Stony Brook, NY long herpesvirus infections. The gammaherpesviruses establish latency in memory B cells, where the virus genome is not integrated and viral gene expression is tightly regulated without c replication where transcription of all genes occurs in a regulated . One of the objectives was to examine the kinetic from latency using a custom-designed tiled microarray. Reactivation of murine gammaherpesvirus 68 (MHV68) in A20 HE cells, a mature B cell line that maintains acetate (TPA). We developed PCR assays to confirm microarray results. We found that many viral genes had similar lytic infection and reactivation from B cells. However, M1, mK3, ORF18, ORF75A and have distinct transcription profiles during reactivation. Nuclear factor kappaB (NF-κB) transcription factors he impact of inhibiting NF-κB on driving B inhibitory molecule Bay 11-7082 alone, or the 7082 enhanced virus production and viral gene expression ude that the tiled microarray is an effective tool for studies of viral A systematic PLL design methodology is introduced where the first step is a high level characterization of the system in Matlab. This step ensures that the system is stable and fundamental constraints can be satisfied, i.e., system is capable to achieve the lock condition. Furthermore, a high level jitter analysis is also achieved in this step. The second step involves the transistor level implementation in Cadence using CMOS technology to achieve the remaining design constraints such as power dissipation. Several circuit level techniques are proposed to achieve ultra low power such as lowering the power supply voltage when feasible. Finally, the third step is the physical layout of the system and postlayout verification that considers the parasitic effects. Specific design constraints include a maximum of 5mW for power consumption, temporal jitter less than 2% of the clock period, and VCO frequency between 500 and 800 MHz.
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Introduction of Adaptive Stratified Hypotheses Tests into Genome-Wide eQTL analysis
Sarah Urbut*, Narayanan Raghupathy, John Storey Department of Molecular Biology, Princeton University, Princeton, NJ
The availability of genotype and gene-expression data across many tissue types and organisms has enabled the quantitative study of associations between levels of gene expression and polymorphisms at particular loci. Expression quantitative-trait loci, or eQTL, serve as markers of local and distal gene-expression association, and coordinating such loci with both gene expression data and disease status provides tremendous biological insight about molecular disease pathways and serves to increase our understanding of genotypic risk. However, detecting distal associations requires a much lower significance threshold due to the considerably increased number of statistical tests, and the prevalence of local associations is far greater than the prevalence of distal associations. Consequently, statistical power is diminished when examining both local and distal associations in the same statistical test. We introduce a new method to stratify local and distal association tests and thus preserve the false-discovery rate while increasing the sensitivity of detected local associations. We will apply our method to gene expression data from human lymphoblastoid, liver, and yeast cell lines and hope to identify additional significant gene-SNP associations. This work has profound implications for achieving heightened understanding of the underlying components of complex biological pathways and diseases without losing any statistical specificity. Phosphoprotein P0 (P0) is a conserved ribosomal protein that has been found at the cell surface in parasitic protozoa, including Plasmodium falciparum. In Plasmodium, antibodies to P0 have been found to block entry of the parasite into host cells. P0 is considered to be a possible target for development of vaccines against apicomplexan parasites. Tetrahymena thermophila is a ciliated protist belonging to the Alveolata, the clade to which the apicomplexans belong. We conducted a protein BLAST analysis of the published T. thermophila genome and identified a single orthologue of P0 (e-value = 2.7x10 -35 ). Alignment analysis using Clustal W2 shows that the Tetrahymena orthologue (TtP0) shares a highly conserved central region but is more divergent in its N-terminal and C-terminal regions. Analysis of the predicted sequence of TtP0 using a protein motif finder program revealed arginine-rich RNA-binding domains, domains that interact with ribosomal proteins P1 and P2, and ribosomal L10 and 60s motifs. To determine whether TtP0 can also occur at the cell surface in T. thermophila, immunocytochemical experiments were conducted on cells fixed and labeled in the presence and absence of detergent and methanol. Detergent/methanol-treated cells showed nuclear and cytoplasmic labeling, whereas in the absence of detergent/methanol strong labeling was localized to the anterior surface of the cells. Our findings suggest that T. thermophila may be a good model system in which to further investigate the role of P0 at the cell surface and the mechanisms for transfer of P0 to the surface. It has been shown that in artificially layered PbTiO/SrTiO superlattices, a form of improper ferroelectricity occurs where the rotations of the oxygen octahedra at the interfaces couple with the polar mode and increase the ferroelectric polarization of the material when the layers are very thin. PbTiO/CaTiO superlattices grown on SrTiO substrates are also highly likely to display this kind of behavior, as the CaTiO ground state is dominated by rotational distortions. This system should also play host to a competition between in-plane ferroelectricity (as CaTiO is subjected to a large tensile strain when grown on SrTiO) and out-of-plane ferroelectricity (the usual result when in PbTiO is grown on SrTiO). Using off-axis RF magnetron sputtering, we have produced high quality superlattices of PbTiO/CaTiO with various layer thicknesses on SrTiO substrates with SrRuO bottom electrodes. The samples were analyzed using x-ray diffraction, electrical measurements, and atomic force microscopy. Our experimental results reveal a fascinating transition region at certain ratios of the relative layer thicknesses. Lead and antimony contamination of shooting ranges is a major environmental concern. We investigated soil Pb and Sb uptake and distribution in Hey-scented ferns (Dennstaedtia punctilobula) by laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) in shooting range fern samples (n=31). Nitric acid and ammonium acetate extractable soil Cu, Pb, and Sb, concentrations were determined (n=34). Nitric acid extractable Cu, Pb, and Sb, average soil concentrations were 17.6 ± 17.5, 47345 ± 4149, and 8.6 ± 7.5 mg/kg, respectively for shooting range sites and 4.7 ± 0.4, 21.9 ± 10.8, and 0.08 ± 0.01 mg/kg for control site. Linear correlations of Cu, Pb, Sb, and Zn were highly correlated (r 2 > 0.5, p << 0.001) suggesting metal variation based on lead shot distribution in the shooting range. Cross and longitudinal sections of Hay-scented fern rhizomes and stems were analyzed to determine Cu, Pb, Sb, and Zn distributions at micrometer resolution using LA-ICP-MS. The distribution of Pb followed an exponential decrease from the epidermis to the end of the outer sclerotic cortex cells (r 2 > 0.65) and increased by up to 359% in the living starchy cortex suggesting Pb uptake across the rhizome epidermis and bioconcentration in the living tissue. The inner endodermis and starchy cortex had higher levels of Pb than vascular tissue implying potential excretion from vascular tissue. The results of our technique advance the spatial resolution of multi-element bioimaging, discerning system wide bioconcentration and transport of metals in ferns. Pirouettes, or turns on one foot, are one of the most common movements in all forms of dance. Currently, dance educators teach dancers to attempt to achieve a balanced position at the onset of rotation and maintain the body configuration, as opposed to correcting an imbalance with small adjustments during the turn. Many, even advanced, dancers have significant difficulty performing more than a two or three turn pirouette before losing balance, despite continued trial and error efforts to improve.
A theoretical model of a dancer in standard pirouette position was created to determine the mechanics of toppling during a pirouette. Body segment parameters (mass, length, radii of gyration) were based on anatomical data and adjusted for sex, total body mass, and height. The principal moments of the inertia tensor were determined for several hypothetical dancers, and rigid body equations of motion numerically solved to simulate topple angle vs. time. If a dancer's body begins the turn displaced only one degree from vertical, it was found that she/he topples to an unrecoverable angle after 1.66s (small, female) or 1.54s (large, male). For typical rotation rates (~2 rev/sec), these dancers would fall out of a pirouette after little more than three rotations. These results demonstrate the difficulty of achieving many rotations when the body is held rigidly. To consistently perform more than a triple pirouette, dancers should be taught strategies for regaining balance while turning. An experimental study is underway to determine what adjustment strategies successfully lead to more balanced pirouettes. Though tropical rainforests hold enormous potential as a source of biological diversity, research into the biochemical potential of these biodiversity hotspots is just beginning. Endophytes, fungal organisms that live within inner plant tissues, occupy an ecological niche, subjecting them to evolutionary pressure towards the production of natural products, for the purpose of competition against neighboring populations of microorganisms. This selective pressure makes endophytes an ideal experimental system for natural product discovery. This project aims to discover bioactive natural products that inhibit the growth of the human pathogenic yeast Candida albicans. From a crude extract of natural products produced by a fungal organism (may be a novel genus of fungus through BLAST genomic analysis), I used thin layer chromatography and high performance liquid chromatography (HPLC) to purify a compound strongly active against Candida albicans. Using high-resolution mass spectrometry, I determined the mass of this potentially novel compound to be 457.2910 m/z. With a sample of purified compound, future analytical chemistry will yield an accurate H 1 -NMR spectrum, and attempts at x-ray crystallography may exactly determine a chemical structure for this bioactive natural product. Characterization of bioactivity against strains of drug-resistant Candida albicans will be completed through ongoing experimental collaboration with the director of Infectious Disease at the Cincinnati Children's Hospital, Margaret Hostetter. Through final characterization of the bioactivity of this compound and characterization of its chemical structure using 1 H-NMR and x-ray crystallography, I hope to discover a novel natural product that is strongly active against the human pathogenic yeast fungus Candida albicans. The aim of this study was to examine the effects of halogen and LED operatory lights on the curing of resin composite by measuring the hardness after exposure during varying time intervals. The study also investigated the depth of cure by testing the hardness on the top and bottom of specimens of 2mm, 3mm, and 4mm thickness. Specimens were fabricated by molding Ultradent-A1-Amelogen Plus resin composite into three cylinders with diameter of 5mm and thicknesses of 2mm, 3mm and 4mm. These specimens were exposed, from a distance of 2.5 feet, to 4 different operatory lights: A-Dec 571 halogen, Pelton-Crane SP18 LED (high, medium and low intensity), and Capsera 5500K and 4500K LED (high and low intensity). Specimens were exposed to one light source for durations of 3, 5 & 10 minutes to measure curing ability. Barcol Hardness Impressor GYZJ 934-1 was used to measure top and bottom hardness of all 216 specimens of resin composite immediately after exposure. There were significant differences at p < 0.05 level per light source, thickness of specimen, and exposure time using the SPSS three-way analysis of variance. All LED light sources at low intensity did not cure resin composite regardless of exposure time or specimen thickness. Halogen light exhibited highest BH profile for most thicknesses and exposure durations, followed by Pelton-Crane (PC)-SP18 LED (high intensity). Capsera 5500K LED (high intensity) had lower BH profile than halogen and PC-SP18 (high intensity), followed by PC-SP18 LED (medium intensity). Carboxylic acid groups in cyclohexane rings are generally believed to be far more stable (~2 kcal/mol) in equatorial than axial positions because of 1,3-syn-diaxial repulsions. In this work, we determined the populations of diaxial (aa) and diequatorial (ee) conformers present in trans-1,2-and cis-1,3-cyclohexanedicarboxylic acids (CDCAs) and their salts in water and DMSO, and demonstrated that a diaxial conformation (normally assumed to be completely insignificant for these compounds) might be favored depending on solvent properties and ionization state. Using vicinal proton-proton NMR coupling constants ( 3 J HH ), in conjunction with the Karplus and Altona equations, we found a strong preference for the diequatorial conformer (>90% ee) in water and DMSO for both diacids and their salts, except for the trans-1,2-dianion in DMSO, which was found to be substantially diaxial (55% aa). Additionally, the ratios of the ionization constants (K 1 /K 2 ) for these diacids in water indicated an absence of intramolecular hydrogen bonding (K 1 /K 2 < 10 4 ) for both diacids, and the case was the similar for the cis-1,3-CDCA in DMSO. However, this ratio increases drastically for the trans-1,2-isomer in DMSO (K 1 /K 2 = 2 × 10 6 ), whose monoanion appears to be hydrogen bonded in this solvent. Hierarchical Clustering (HC) allows one to reveal and visualize relations between complex, multi-dimensional data items, and to explore data for sub-clusters, without specifying the number of sub-clusters in advance. For this reason, HC is widely used in biology. However, identification of distinct sub-clusters in biological applications of HC is predominantly qualitative and intuitive. Therefore, a novel quantitative statistical method is developed for identifying significantly distinct sub-clusters (branches) of a hierarchical tree. Among potential applications of the method is phylogeny of tumor cell population and gene expression profiles.
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Determine the role of miR-17~92 cluster of microRNAs in Myc-induced B cell lymphomas
The miR-17~92 cluster is frequently amplified or overexpressed in human cancers and has emerged as the prototypical oncogenic polycistron microRNA. miR-17~92 is a direct transcriptional target of c-Myc and experiments in a mouse model of B cell lymphomas have shown cooperation between these two oncogenes. However, both the molecular mechanism underlying this cooperation and the individual miRNAs that are responsible for it, are unknown. By using a conditional knockout allele of miR-17~92, we have previously shown that sustained expression of endogenous miR-17~92 is required to suppress apoptosis in Myc-driven B cell lymphomas. Furthermore, we have shown that among the six miRNAs that are encoded by miR-17~92, miR-19a and miR-19b are absolutely required and largely sufficient to recapitulate the oncogenic properties of the entire cluster.
To further characterize miR-19a and miR-19b functions, we have now generated knock-in mice carrying targeted deletion of these two miRNAs. By crossing miR-17~92 ∆19a,19b knock-in mice to Myc-driven mouse models of human cancer we are now investigating the role of these two miRNAs in tumor initiation and progression. FAI was simulated by implanting a wooden bump at the femoral head-neck junction. 3D motion sensors were placed on a complete pelvis and femur to measure any relative motion across the pubic symphysis generated from internally rotating the femur at 90° flexion and neutral adduction via an Optotrak motion capture system. A 6-axis load cell was mounted at the distal femur to measure the torque needed to generate internal rotational angles. A miniature pressure sensor was placed in the pubic symphysis to monitor the force generated from the internal torque.
Preliminary results of one specimen, age 57, show artificial FAI causes exponential increase in symphysis pressure with internal rotation. Symphysis motion showed a relative downward rotation of 2.72° in the coronal plane and a 1.52° outward rotation in the transverse plane at maximum internal femur rotation of 50°.
This model can be used to quantify the biomechanical effects of FAI and hip version on the pubic symphysis. This model can also be used to study FAI size effect on symphysis motion, sacroiliac motion due to FAI and other pelvic joint biomechanics. Juvenile green turtle (Chelonia mydas) recruitment from pelagic to neritic developmental grounds is thought to coincide with a shift from omnivory to herbivory. The individual and population level variability of this ontogenetic shift has not been extensively studied. Palmyra Atoll National Wildlife Refuge, a remote uninhabited atoll in the Central Pacific, serves as a major foraging ground for green turtles. However, little is known about the ecology of this population. Stable carbon and nitrogen (δ 13 C and δ 15 N) isotopes provide information on diet and trophic position offering a tool to understand the foraging behavior of the Palmyra Atoll green turtle population.
Posterior (oldest tissue) and anterior (youngest tissue) scute samples were collected from live-captured green turtles (2008 to 2010) . Juvenile (<60 cm), sub-adult (60cm -85cm) and adult (85 cm≤) classifications were determined using curved carapace length. Anterior scute samples were used to determine prey type (invertebrate, macroalgae, turf algae, etc) contributions to size class diet using mixing models. In addition, successive 50 µm layers were removed from each juvenile posterior scute sample allowing for an examination of resource use over time. Analysis of these layers will provide insight on the timing of ontogenetic shifts. Using δ 13 C and δ 15 N ratios to determine the spatial and temporal variation in sea turtle foraging habitat will help fill an important gap in our knowledge of sea turtle ecology. This study will also provide insight on the variation in ontogenetic diet shifts of juvenile green turtles as they recruit to neritic foraging grounds. Adaptation to a novel visuomotor transformation has revealed important principles regarding learning and memory.
Computational and behavioral studies have suggested that acquisition and retention of a new visuomotor transformation are distinct processes. However, this dissociation has never been clearly shown. Here, participants made fast reaching movements while unexpectedly a 30-degree visuomotor transformation was introduced. During visuomotor adaptation, subjects received cerebellar, primary motor cortex (M1) or sham anodal transcranial direct current stimulation (tDCS), a noninvasive form of brain stimulation known to increase excitability. We found that cerebellar tDCS caused faster adaptation to the visuomotor transformation, as shown by a rapid reduction of movement errors. These findings were not present with similar modulation of visual cortex excitability. In contrast, tDCS over M1 did not affect adaptation, but resulted in a marked increase in retention of the newly learned visuomotor transformation. These results show a clear dissociation in the processes of acquisition and retention during adaptive motor learning and demonstrate that the cerebellum and primary motor cortex have distinct functional roles. Furtermore, they show that it is possible to enhance cerebellar function using tDCS. The current study observed the role of trait fear in people's perceptions of vertical and horizontal distances. In this study, we measured height estimates when viewed from above (i.e., looking down) and distance estimates when viewed horizontally (i.e., looking straight ahead). Multiple measures were utilized to evaluate both types of distances and multiple questionnaires were used to measure participants' fear of heights (acrophobia), enclosed spaces (claustrophobia), and open spaces (agoraphobia). We found that participants overestimated vertical distance, whereas they underestimated horizontal distance. There was a significant correlation between horizontal estimates and claustrophobic fear, even after accounting for acrophobic and agoraphobic fears. Specifically, participants who reported greater claustrophobic fear showed greater underestimation of horizontal distance. This finding is especially interesting given that participants were tested outdoors, suggesting that claustrophobic fear may affect the perception of distance even when spaces are not enclosed. Child Development Center, University of California-Irvine, Irvine, CA Methylphenidate (MP; Ritalin) is a psychostimulant used to treat Attention Deficit Hyperactivity Disorder (ADHD) that has received attention for possible developmental and behavioral side effects that may persist beyond treatment. Male Sprague-Dawley rats were split into three groups (n=24/group) at 4 weeks of age: control (water), low dose MP (LD), high dose MP (HD). MP was given orally using a dual bottle 8-hour limited access drinking paradigm: 4 mg/kg MP (LD) or 30 mg/kg MP (HD) during hour 1, and 10 mg/kg (LD) or 60 mg/kg MP (HD) hours 2-8. Following 13 weeks of treatment, half of the rats in each group were subjected to behavioral testing [novel object recognition (NOR) and circadian activity]. Remaining rats went through a 5 week abstinence period, followed by behavioral testing. Food intake and body weight were recorded, as was open field activity weekly. MP dose-dependently decreased body weight during treatment. During abstinence, body weights of HD rats rebounded to that of LD rats; neither MP group returned to control weights. MP decreased food intake during treatment, specifically during earlier weeks. Circadian activity results showed that HD MP increased activity in the dark (active) cycle. Following abstinence, dark cycle activity levels decreased but remained elevated over controls, corroborating open field findings of MP-induced hyperactivity. HD MP increased center activity during treatment, suggesting an anxiolytic effect. HD MP also decreased rearing activity, suggesting reduced exploratory behavior/reactivity to or preference for novelty; this is in agreement with the dosedependent decrease in NOR observed during MP treatment.
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Effects of Embryonic Exposure to Nicotine and Anoxia on Autonomic Innervation of the Heart
Jessica C. Kanick*, Dr. Christina Wahl Department of Biological and Chemical Sciences, Wells College, Aurora, NY 13026
Embryonic nicotine exposure and possibly oxygen deprivation can result in decreased sensitivity of nicotinic acetylcholine receptors (nAChRs). Over 16.7% of women smoke during pregnancy, despite evidence that smoking is correlated with Sudden Infant Death Syndrome. Acetylcholine (ACh) normally slows the heart's contraction rate (HR). If nicotine and/or anoxia exposure during heart development in chick embryos decreases sensitivity to nAChRs, the heart's response to ACh should be reduced. Chick embryos were treated with 50 µL of 0.05M nicotine (N), 1.5 hours of anoxia (A), both (N-A), or neither (C) at Hamburger-Hamilton developmental stage 25. One day later, resting HR was recorded and compared to HR immediately after dropwise application of 0.007M ACh. Compared to C embryos (n=36), the average resting HR of N exposed embryos was 6.5% higher (n=29), N-A 4.2% higher (n=30) and A only 1.8% higher (n=32). The N and N-A groups showed an 11% decreased sensitivity to ACh when compared to C embryos. These values were all significant at p<0.05. Heart dissections revealed no significant differences in the cross-sectional area or perimeter of the heart. However, the diameter of the outflow tract was 16% narrower in N embryos than in C embryos. These results suggest that embryonic exposure to nicotine adversely affects cardiovascular development, but that a short interval of anoxia during heart development in chicks is not seriously detrimental.
Project Category: Biochemistry and Proteomics
24
Effects of Lead and Mercury on the Blood Proteome of Children
Frank Pierce*, Fengrong Wang*, Robert Birdsall, Kestutis Bendinskas Chemistry, SUNY-Oswego, Oswego, NY Heavy metal exposure in children has been associated with a variety of physiological and neurological problems. The goal of this study was to utilize proteomics to enhance the understanding of biochemical interactions responsible for the health problems related to lead and mercury exposure at concentrations significantly below CDC guidelines. Blood plasma and serum samples from 34 children were depleted of their most abundant proteins using antibody-based affinity columns and analyzed using two different methods, LC-MS/MS and 2-D electrophoresis coupled with MALDI-TOF/MS and tandem mass spectrometry. Apolipoprotein E demonstrated a significant association with lead concentrations (average being one microgram/deciliter) as deduced from LC-MS/MS and 2-D electrophoresis and confirmed by Western blot analysis. Fifteen other proteins were identified by LC-MS/MS as proteins of interest exhibiting expressional differences in the presence of environmental lead and mercury. Serum proteins directly binding to lead are currently being investigated. The study is the first in the field of proteomics to study toxicology of heavy metals in blood in a general population of children. It is the first to statistically relate a cardiovascular protein Apolipoprotein E with sub-clinical blood Pb levels, as per CDC guidelines. These findings also support previous evidence from our group that have associated lead exposure in children with an increase in risk factors related to cardiovascular disease.
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Effects of Red-Cone Photoreceptor Loss on Photoreceptor-Horizontal Cell Connectivity in Zebrafish Retina
Robert Qi*, Yong Li, John Dowling Department of Molecular and Cellular Biology, Harvard University, Cambridge, MA
The retina is responsible for the initiation of visual information processing. Photoreceptors first detect light, and the visual information is transmitted to bipolar cells, ganglion cells, and eventually to the visual cortex of the brain. To assist in detecting light contrast and possibly color, horizontal cells modify the data stream along specific photoreceptorbipolar cell synapses. In zebrafish, the four horizontal cell types each synapse to a pre-determined photoreceptor type. The Dowling lab is interested in the maturation of the retina at the molecular level. Of particular interest is the partial optokinetic response b (pob) gene, a recently discovered gene that renders homozygous recessive mutant zebrafish blind to red light. In these mutants, red-light sensing cone photoreceptors form at 3 days post-fertilization (dpf) but die by 5 dpf. However, the secondary effects that pob mutation has on the horizontal cells have yet to be explored. By inducing only red-sensitive cone death, the pob mutation can present insight into whether horizontal cells are dependent on their photoreceptor for survival, whether they can alter their photoreceptor connectivity should their predetermined photoreceptor die, or whether they take an alternative action. It is hoped that increasing our understanding of retinal development and possible plasticity will yield information into the structure and ultimately the mechanics of the visual information pathway. Foraminiferal analyses can provide data about changes in ocean chemistry, circulation, and world climate, if they can be dated accurately. Reliable dating requires dates from at least two different methods, but foraminifera (forams) older than 50 ka can currently only be dated by 230 Th/ 234 U, if they contain enough U. Electron spin resonance (ESR) dating can date calcite from planktonic forams, molluscs, and corals up to at least 200 ka, but ESR has not been tested on benthic forams. ESR dating uses a radiation-sensitive signal formed in the mineral in response to sedimentary and internal radiation. A new protocol for ESR dating forams was developed using two samples of Nuttalides umbonifera and Cibicidoides wuellerstorfi specifically picked for ESR dating from Core EW9209-1JPC drilled on the Ceará Rise, central Atlantic. Although the samples are still being ramped to improve the accuracy of accumulated dose calculation, BF1 (478-492 cm depth) yielded a LU age of 250 ± 96 ka, while BF2 (560-570 cm) dated at 171 ± 19 ka. These ages agree well with the known ages for the sediment at these core depths. Although other tests will ascertain the reliability of this new application generally, these are the first successful ESR dates using benthic foraminifera.
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Elucidating the mechanism of Mesenchymal Stem Cell retention in capillaries after systemic injection Mesenchymal stem cells (MSCs) or bone marrow derived stromal cells have the ability to differentiate into osteocytes, chondrocytes and adipocytes, among others. Their minimal immunogenic response, convenient isolation and ability to expand in culture make them excellent candidates for use in regenerative medicine. MSCs are being tested in over 100 clinical trials for treatment of a variety of diseases including bone, cartilage and cardiovascular diseases. However, these trials have led to mixed results due to lack of efficacy. This is in part due to the immediate retention of MSC in the microvasculature of the lungs, liver, kidney, and spleen, leaving < 1-2% free to target damaged tissues. MSC retention can be attributed to size, deformability, or adhesion. Since MSCs are defined by their adhesive properties, we investigated the role of adhesion in MSC retention, which was previously a challenge given that there are multiple adhesive interactions that mediate MSC-endothelial cell interactions. To address this, we developed a novel approach to abolish the adhesive properties of MSCs by conjugating a protein repellent polymer (Poly Ethylene Glycol) to the surface. On testing our engineered cells in vivo, we observed that non-adherent MSCs had similar blood residence time and tissue distribution to unmodified MSCs suggesting that cell adhesion is not a major contributor towards microvasculature retention. We are currently investigating the role of MSC size and deformability as potential factors for microvasculature retention. These experiments will help us elucidate the mechanism for MSC entrapment and successfully develop novel therapeutic approaches for delivery strategies. A major obstacle for converting remaining highly enriched uranium (HEU)-fueled research reactors to low enriched uranium (LEU) fuel is that conversion will result in a loss of reactor performance. One method for improving core performance with LEU fuel is to increase the power level of the reactor. However, in research reactors using plate-type fuel elements, power density is limited by constraints on heat removal, with the limiting criterion being the onset of nucleate boiling (ONB). This research project investigates the onset of nucleate boiling in an MITR-II coolant channel. Experiments are performed using a flow loop with a test section prototypical of flow channels found in high performance research reactors. With the use of high speed video, the heat flux and temperature at ONB are determined for typical research reactor conditions, i.e. a mass flux of around 2000 kg/m 2 -sec and a subcooling of about 60 °C at atmospheric pressure. Results are compared to predictions such as that found with the Bergles-Rohsenow correlation. In general, such correlations are found to be overly conservative, which may allow for power uprates in plate-type research reactors. This would provide for more incentive to transition to LEU fuel, thereby reducing proliferations risk worldwide.
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Exploring Gastric Cancer Oncogenes using Cultured Models of the Stomach Amanda Mener*, Lincoln Nadauld, Calvin Kuo Department of Hematology, Stanford University School of Medicine, Stanford, California
Heliobacter Pylori (H. Pylori) is a Gram-negative bacterium that can inhabit various locations in the stomach and is responsible for ulcers and some cases of stomach inflammation. H. Pylori is also capable of producing cytotoxin associated protein A (CagA). Individuals infected with CagA positive H. Pylori show increased risk of developing gastric cancer. To determine the role of CagA in gastric carcinogenesis, recombinant retroviruses that express CagA were constructed. Cultures of wild-type gastric cells were then infected with the CagA retroviruses to elucidate whether CagA alone is sufficient to cause altered cell morphology. Independent review by a pathologist, as well as immunofluorescence and immunohistochemistry will verify cell transformation. To further ascertain CagA's role in the development of gastric cancer and the relationships between CagA and other tumor suppressor oncogenes, we plan to transform gastric cells that have a mutation in p53 and/or constitutively active KRas in order to see whether CagA has a role in gastric carcinogenesis in conjunction with other mutations. ) per OCT scan. Since the probe size is only φ2mm, it can be inserted in the instrument channel of a commercial flexible cystoscope and guided by white light for bladder imaging and tumor diagnosis. 
) of the flexible probe allow physicians to image the transition between normal bladder and the lesion to better diagnose TCC and identify the margin to assist tumor resection. The large field of view, high resolution and the flexibility render it a potential candidate for enhancing bladder cancer management in the future. Regeneration of skin after major burns and other trauma wounds is a major obstacle of clinical treatment. The common six-fold skin expansion ratio used clinically is often not sufficient to cover the defect. In a pig model we have previously shown that minced skin micrografts can regenerate the epidermis when transplanted in a 100-fold expansion ratio in a wet environment, independent of orientation (dermal side up or down). On post-operative day 14, transplanted wounds showed 100% re-epithelialization, while the un-transplanted control group showed only 56% re-epithelialization (p<0.0001). In the current study the migration and proliferation process of micrografts was illustrated using immunohistochemical staining methods. A Ki-67 and pancytokeratin assay showed proliferation of the basal keratinocytes within the micrografts. Using a tri-chrome staining, the transplanted collagen-rich dermal component of the micrograft was viewed being expelled from the wound through the epidermis by post-operative day 14. The number of blood vessels in the wounded tissue was compared using antibodies directed against the endothelial marker Von Willebrand factor (vWF). On post-operative day 10 there were 3.0±0.2 vessels per mm 2 in the subepidermal plexus of the transplanted wound compared to 1.7±0.5 in the non-transplanted control wounds (p<0.005). No statistical difference was observed in wounds 21 or 123 days after transplantation. A basement membrane was identified using a collagen IV staining as early as day 6 after transplantation. Combined these immunohistochemical stainings demonstrate that micrografts migrate and proliferate in a wet environment, independent of orientation, on the bottom of the wound. The objective of this project is to monitor physical and chemical parameters of surface waters on the campus of Fairfield University. Beginning in 2009 a set of nine monitoring sites was established within the campus watershed. A database of site specific and overall water quality is continually updated with weekly monitoring of phosphorous, nitrogen, dissolved oxygen, salinity, conductivity, temperature, and pH. This database is being used to evaluate current landscaping and maintenance practices (snow management, lawn fertilization, landscape maintenance) for their effects on water quality. We are also using the database to monitor acute impacts of current construction projects on campus. Student researchers have received additional training to expand monitoring to include coliform bacteria, protist diversity, and C/BOD that will begin in Fall 2011. This project is serving as a model of community engaged scholarship (CES) as one approach to achieve Fairfield University's strategic goal of integrating living and learning at the undergraduate level.
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Insights into Oncogene Addiction in Melanoma
Hyojin Sung*, Jyothi Sethuraman, Natalie Ahn Department of Chemistry and Biochemistry, University of Colorado, Boulder, CO Melanoma, most aggressive type of skin cancer, is highly resistant to chemotherapy. Oncogene addiction is observed in many types of cancer, including melanoma, in which cells develop an addiction to a particular gene, and the disruption of this oncogene can cause sudden death in tumor cells. In approximately 60% of melanoma patients the tumor cells are addicted to BRAF oncogene due to V600E mutation, which allows mutated cells to bypass normal cell-cycle checkpoints and proliferate uncontrollably. Recognition that the survival mechanism of melanoma cells can be effectively inhibited through MEK inhibition can lead to insights into the possible mechanisms for melanoma drug resistance.
An imbalance between the expression levels of pro-and anti-survival proteins creates an oncogenic shock resulting in cell death. In melanoma cell line WM239A response to MEK inhibitor resulted in a shift from survival to apoptosis at 12hrs after the treatment, shown by down-regulation of p-AKT, NFkB RelA and mcl-1 and up-regulation of bim. Apoptosis was evident from the cleavage of PARP and caspase-3. This implies that the melanoma cells, oncogeneaddicted to MEK/ERK, shift to AKT pathway when ERK levels are repressed. Next, high cellular apoptosis might be obtained if the cells are first treated with a basal amount of MEK inhibitor and then with a higher concentration of inhibitor. This approach is based on the hypothesis that a smaller amount of MEK inhibitor would induce a constant ERK expression, and then treatment with a higher concentration might be more effective in disrupting the oncogenic pathway. Identifying and characterizing natural products that inhibit biochemical processes such as ribosomal translation has long been valued as a means of elucidating cellular mechanisms and providing novel sources of molecular therapeutics. The search for novel antibiotics has identified many clinically essential small molecule prokaryote-specific ribosome inhibitors and provided insight into the structure and function of the ribosome. Regulation of eukaryotic protein synthesis has become a novel target for cancer therapies and antiviral agents. In this study, natural products from Ecuadorian rainforest endophytes were screened in a luciferase DNA transcript-based translation and detection assay using E. coli ribosomal extracts in an attempt to identify novel inhibitors of prokaryotic protein translation. Potential inhibitors were then subject to a transcription inhibition counterscreen to rule out inhibition due to transcription disruption and/or general nucleic acid intercalation or binding. The study being conducted is the investigation of the Risk Taking/Thrill Seeking gene, DRD4, within the genomes of winter athletes competing in Lake Placid, New York. The project consists of collecting DNA samples from these winter athletes by having each athlete, who is willing to partake in the experiment, sign a consent form allowing the use of their DNA. Samples collected have included members of international bobsled and skeleton teams and non-competitive individuals serving as controls. The procedure has been accepted by the Committee on the Protection of Human Subjects (COPHS). Participants will swish a 0.9% saline solution in their mouths, and then expel the solution into 50ml conical tubes with corresponding numbered labels. DNA samples will be amplified using the polymerase chain reaction (PCR) technique. The participants' DRD4 genes will be analyzed for the number of tandem repeats, indicative of the Risk Taking/Thrill Seeking behaviors. Analysis will include use of an Agilent Bioanalyzer and a Molecular Gel Documentation System. Data will allow an extension of a 2010 project involving a snowboarder population from Whiteface Mountain, Lake Placid, New York.
Isolation and Purification of Metalloproteinase Inhibitors from Small Mammal Prey of Venomous Snakes
Sarah Lander*, Jenna Marcinczyk, James Biardi Department of Biology, Fairfield University, Fairfield, CT 06824
The purpose of this study was to isolate and purify the protein responsible in the California ground squirrel (Spermophilus beecheyi) for inhibiting snake venom metalloprotease (SVMP) activity. While current clinical treatment to snake bites relies on the use of antibodies harvested from inoculated domestic animals, our goal is to characterize innately expressed S. beecheyi SVMP inhibiting proteins as a novel alternative lead for snake venom therapy. A Bio-Rad BioLogic DuoFlow chromatography system was used in multi-step purification strategy in order to isolate and concentrate protective serum proteins from whole blood. The first phase is affinity chromatography on a HiTrap Blue column. Fractions containing inhibitory activity are further separated using anion exchange chromatography on a UNO Q1 anion exchange column. This step has isolated serum proteins from S. beecheyi that inhibit metalloproteinases in the venom of the sympatric northern pacific rattlesnake (Crotaulus oreganus oreganus). We are applying this protocol to check for SVMP inhibitors in plasma samples from other small mammals subject to snake predation. We hope to better evaluate the biochemical makeup of these proteins so that innate venom resistance in mammals can be better understood.
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Localization of HSP25 and p-HSP25 and Actin in C2C12 Myoblast Cell Development
Curry, Emily*; Scordilis, Stylianos. Neuroscience Department, Smith College, Northampton, Massachusetts C2C12 cells are derived from mouse myoblasts and are capable of differentiating into skeletal muscle in three defined stages: myoblast, early myotube and late myotube. Actin, a cytoskeletal protein, functions in contraction and movement. Heat shock protein 25 (HSP25) is a cytoskeleton-stabilizing molecular chaperone that binds/caps F-actin under cellular stress, preventing depolymerization. HSP25 phosphorylation alters actin dynamics by reducing inhibition of depolymerization. Fluorescence microscopy is used to examine the role of HSP25 phosphorylation on actin filaments during C2C12 myogenesis. We hypothesize that phosphorylated-HSP25 (p-HSP25) would release from actin filaments, thereby affecting HSP25 cellular localization.
C2C12 cells were cultured on coverslips. Cells were imaged at days 1, 3, 5, 7 and 9. Immunofluorescence was used to visualize F-actin (phalloidin) and anti-HSP25/anti-phospho-HSP27ser82. The secondary antibody was goat-anti-rabbit-IgG AlexaFluor 488 and nuclear stain was DAPI. Cells were imaged with a Leica epi-fluorescence microscope for fluorochrome image direct overlay.
Developmental differences in colocalization exist between actin and p-HSP25/unphosphorylated-HSP25 developmentally. Most interesting differences occur between p-HSP25 and HSP25 on days 5-9 of development. P-HSP25 localization at focal points appeared, while HSP25 colocalized with actin at days 5 and 7 and then migrated to nuclear localization on day 9.
Phosphorylation causes a significant change in HSP25 localization. Focal point p-HSP25 localization suggests a focal adhesion plaque function, independent. HSP25 appears to maintain the actin binding function until day 9, and then carries out molecular chaperone functions in the nucleolus. Additional analysis will be done to conclude precise function of p-HSP25 focal point localization.
Postnatal growth, maintenance and repair of skeletal muscle is that are maintained as a quiescent stem cell population. Upon muscle injury satellite cells rapidly activate, a dynamic process involving differential expression of over 4,000 genes. Though tra this, post-transcriptional regulation has recently been found to play an important role. One such mechanism is microRNA (miRNA) mediated gene silencing. MiRNAs are a novel class of small (18 act as post-transcriptional regulators. MiRNAs associate with the RISC mRNAs and leading to their translational inhibition and degradation. Prior computational analysis predicted a numb of miRNA candidates, and additional research narrowed this group to 12 potential regulators. MiRNA expression was assayed in whole muscle as well as isolated satellite cell samples at specific time points selected to model key events and fate decisions in satellite cell activity: namely activation, commitment and proliferation. Whole muscle samples were obtained from the tibialis anterior of wild satellite cells were isolated and cultured. Quantitative PCR (qPCR) analysis of all samples was performed in triplicate using perfectly complementary miRNA primers. Analysis of qPCR data revealed differential expression patterns that correlated with published data for select miRNAs, and uncharacterized in satellite cells. Furthermore, novel comparative expression patterns in both whole muscle and satellite cell samples were observed. (18-22 nucleotides) transcriptional regulators. MiRNAs associate with the RISC-complex, guiding the targeting of complementary mRNAs and leading to their translational inhibition and degradation. Prior computational analysis predicted a numb of miRNA candidates, and additional research narrowed this group to 12 potential regulators. MiRNA expression was assayed in whole muscle as well as isolated satellite cell samples at specific time points selected to model key events in satellite cell activity: namely activation, commitment and proliferation. Whole muscle samples were obtained from the tibialis anterior of wild-type mice post-injury following local injection of BaCl cultured. Quantitative PCR (qPCR) analysis of all samples was performed in triplicate using perfectly complementary miRNA primers. Analysis of qPCR data revealed differential expression patterns that correlated with published data for select miRNAs, and in addition new expression patterns in miRNAs previously uncharacterized in satellite cells. Furthermore, novel comparative expression patterns in both whole muscle and Evolutionary Virology and Viral Growth
Migration Aids Pathogen Persistence
Biology Department, Queens College, Flushing, NY Viruses frequently mutate to gain the ability to infect new hosts; however virus emergence (defined as sustained, infection), is rare in nature. This experiment aims at understanding the patterns of viral growth in new host population. Recent reports suggest that new hosts represent sink habitats for emerging viruses. Here, effects of virus tions is determined by establishing simple models of sink and source populations that mimic pathogen and host interactions in nature. It is hypothesized that migration is positively correlated with evolutionary adaptation in sinks. Hypothesis was tested by manipulating the rate of migration from sources into sink populations growing on a novel host. Absolute fitness was determined for all treatments following 200 generations of adaptive evolution. Absolute fitness is calculated as W abs = ln (N f /N i ) where initial inocula N i = 10 5 and N progeny produced in an overnight culture. Results showing a positive relationship between migration rate and absolute fitness will be construed as support for the hypothesis. performed by rare adult stem cells, termed satellite cells, that are maintained as a quiescent stem cell population. Upon muscle injury satellite cells rapidly activate, a dynamic nscriptional control likely accounts for some of transcriptional regulation has recently been found to play an important role. One such mechanism is 22 nucleotides) non-coding RNAs that complex, guiding the targeting of complementary mRNAs and leading to their translational inhibition and degradation. Prior computational analysis predicted a number of miRNA candidates, and additional research narrowed this group to 12 potential regulators. MiRNA expression was assayed in whole muscle as well as isolated satellite cell samples at specific time points selected to model key events in satellite cell activity: namely activation, commitment and proliferation. Whole muscle samples injury following local injection of BaCl 2 while activated cultured. Quantitative PCR (qPCR) analysis of all samples was performed in triplicate using perfectly complementary miRNA primers. Analysis of qPCR data revealed differential expression patterns that in addition new expression patterns in miRNAs previously uncharacterized in satellite cells. Furthermore, novel comparative expression patterns in both whole muscle and
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Viruses frequently mutate to gain the ability to infect new hosts; however virus emergence (defined as sustained, infection), is rare in nature. This experiment aims at understanding the patterns of viral growth in new host population. Recent reports suggest that new hosts represent sink habitats for emerging viruses. Here, effects of virus tions is determined by establishing simple models of sink and source populations that mimic pathogen and host interactions in nature. It is hypothesized that migration is positively correlated with evolutionary manipulating the rate of migration from sources into sink populations growing on a novel host. Absolute fitness was determined for all treatments following 200 generations of adaptive and N f is the total number of progeny produced in an overnight culture. Results showing a positive relationship between migration rate and absolute Project Category: Physics 3
Multiphase Comparison of Period-Luminosity and Period-Color Relations
Earl Bellinger*, Shashi Kanbur, Chow Choong Ngeow** Department of Physics, SUNY Oswego **Graduate Institute of Astronomy, National Central University, Jhongli, Taiwan
The Cepheid Period-Luminosity (PL) relation is of paramount importance in Astrophysics in establishing the extra-galactic distance scale that can be used to estimate Hubble's constant to less than 5% accuracy. Previous work over the last 70 years has indicated that the PL relation is linear. Here we present convincing evidence that the Cepheid PL relation in the Large and Small Magellanic Clouds is a highly dynamic quantity which varies considerably with pulsation phase. For many pulsation phases, it is highly nonlinear. We also find strong evidence of a metallicity dependence. Aim: A novel nanoparticle-enhanced photoacoustic (PA) effect, for osteodifferentiation of bone marrow derived marrow stromal cells (MSCs) grown on single-walled carbon nanotube (SWCNT) and poly(lactic-co-glycolic acid) (PLGA) composite films is introduced in this study.
Methods: MSCs grown onto glass coverslips, PLGA and PLGA-SWCNT were photoacoustically stimulated for 10 minutes per day for 4, 5 and 9 consecutive days with a 527nm Nd: YLF laser (200ns pulse duration, 10Hz). Three similar groups were used as baseline controls without PA stimulation. For the experimental groups and the baseline controls MSCs were grown in media without osteogenic culture supplement. For the positive control MSCs were grown in media containing osteogenic culture supplement (0.01 M β-glycerophosphate, 50 mg/l ascorbic acid, 10 -8 M dexamethasone) to induce osteodifferentiation chemically. Results and Discussion: Alkaline phosphate, calcium and osteopontin assays were used for quantifying the osteodifferentiation of MSCs. The PA stimulated groups showed up to 350% increased calcium content compared to the positive control after day 15. The stimulated PLGA-SWCNT group had 130% higher calcium content than the stimulated PLGA group. Compared to the positive control the stimulated groups showed up to 7 folds higher osteopontin content by day 15. Qualitative alizarin red staining of the extracellur matrix further reinforces these results. The study concludes that nanoparticle-enhanced photoacoustic effect could be used to develop biophysical strategies for osteodifferentiation in engineering scaffolds instead of conventional biochemical strategies. The main causative agent, human immunodeficiency virus (HIV)-1, requires host cell factors for successful infection and replication. Since 2008, three separate groups have performed genome-wide RNA-interference screens with the goal of identifying human genes required for HIV-1 replication and infection. While all three groups discovered ~300 genes with diverse cellular functions, the overlap between the studies was disappointingly low. We conducted our own genomewide RNAi screen using short hairpin RNA and an HIV reporter virus expressing red fluorescent protein, and discovered 559 mapped genes whose knockdown resulted in a ≥3-fold decrease in HIV reporter infection. Potential genes required for HIV replication were validated using an HIV reporter virus expressing a drug selectable marker. Results indicate that mRNA reduction of DYNLL1, ELP4, and CCDC13 increases resistance to HIV infection, suggesting these genes may be required for HIV replication. Studies have used the movement and behavior of wild and laboratory animals in various tests, such as open field arenas, hole-board tests or mazes, to determine their personality, or behavioral syndromes. The purpose of this study is to determine the correlation, if any, of the results from these man-made environments and the movement behavior of an animal in its natural habitat. In this trial study, eastern chipmunks, Tamius striatus, are trapped and run through an open field arena and maze to determine a personality score for their movement in these tests. The individuals are then radiocollared, released, and telemetrically located to observe their movement in their natural environment. Initial results have indicated that the six individuals tested at this point score similarly to other studies in their personality evaluations. An activity/boldness temperament trait is suggested from results of the open arena test. Tracking of their wild movement will be resumed in the early spring, when they come out of hibernation. We expect to see a correlation between their movement behavior in the tests and that in the wild. Such a correlation would allow for the movement behavior of animals in the wild to be determined through a simple test. These tests could be used as a tool in conservation efforts to determine the movement of animals, especially those that disperse or migrate and have habitats that are being fragmented. Increase of both organic material and nutrients in estuaries due to urban anthropogenic activities, poses serious threats. The impact is manifested in enrichment of bacterial activity, and increase in BOD leading to potential oxygen depletion, both in the water column and sediment. This is relevant in coastal area of New York City such as the Jamaica Bay, ~73 sq. km wetland estuary environment, receives large inputs of the nutrients from several point and non-point sources. Improvements in storm water retention infrastructure by the NYC Department of Environmental Protection are expected to reduce the loading of pathogenic bacteria such as fecal coliforms and enterococci. This study attempts to capture the broad spectrum of nutrients and microbial contamination, by periodically collecting samples from various mixing zones (high to low) and locations close to point sources in Jamaica Bay area. Lachet nutrient analyzer and IDEXX method have been used for nutrient analysis and water microbiology respectively. Preliminary scanning of microbe levels in the nearshore surfacewater showed high frequency and range of concentrations. Fecal coliform, Escherichia coli and Enterococci were consistently higher than previously reported. Fecal coliform concentrations were well above the state bathing standard, with a geometric mean of 1200 counts/100 mL. Enterococci concentrations were found to be an order of magnitude higher than previous concentrations at 3 counts/100 mL. Based on these preliminary results, further investigation on water quality, as well as sediment analysis of FIB is required, to understand the extent of nutrients loading and bacterial contamination both temporally and spatially. Like virtually all cells in the body, osteoblast cells have a primary cilium protruding outward serving as an antenna, allowing it to receive signals and thereby respond dynamically to its environment. The primary cilium is an extracellular organelle extending outward from the basal body and is built from a microtubule-based cytoskeleton. Osteoblasts are constantly exposed to fluid shear forces from pulsing L-C fluid that is caused by daily physical activity, such as walking or running. The pyrophosphate transporter ANKH is found in the base of the primary cilium. Here we show a preliminary study for the effect of disabling the ANKH protein in primary cilia on flow response to osteogenic markers. Further studies will seek to understand the exact role of the protein as a mediator of mechanosensing in bone cells. The Drosophila sloppy-paired-1 (slp1) gene provides an attractive model for investigating the mechanisms of regulation by Runt, a member of a transcription factor family with critical roles in animal development and human disease. The slp1 expression pattern consists of 14 two-cell wide stripes in the posterior half of each parasegment in the early Drosophila embryo. Runt works with the Zn-finger transcription factor Odd-paired (Opa), to activate the two-cell wide oddnumbered stripes, but the factor responsible for activation of the even-numbered stripes is not yet established and has been referred to as Factor X.
Embryos that are mutant for opa fail to express the odd-numbered slp1 stripes and also show reduced expression of the even-numbered stripes, indicating that Opa contributes to Factor X activity. We have demonstrated that D-stat, a transcription activator in the Drosophila JAK-STAT pathway, also contributes to Factor X activity.
Previous work in the laboratory identified two distinct upstream cis-regulatory elements that contribute to the expression of the even-numbered slp1 stripes and are thus direct targets of Factor X. We examined the expression pattern of slp1 and different slp1-lacZ reporter genes in embryos that are mutant for opa alone, unpaired (unpaired encodes a ligand that activates the JAK-STAT pathway) alone, and embryos doubly mutant for these two factors. Our result suggests that Opa plays a major role in activating both even-numbered and odd-numbered slp1 stripes while Dstat is able to interact with the distal enhancer of slp1 to activate the even number stripes when opa is not present. We hope that defining the specific roles of Opa and D-stat in slp1 activation will provide a foundation for future studies that are relevant to understanding the roles of homologs of these transcription factors in human development and disease. As a vehicle travels down a road, its suspension system is responsible for damping the vibrations induced by the road's irregularities to achieve rider's comfort. Typical suspension systems dissipate the vibration energy into wasteful heat energy through fluid frictions or dry friction. As estimated, the amount of energy wasted by all four shock absorbers for a typical passenger car is on the order of 200-1600 watts. By developing a regenerative shock absorber to recover the vibration energy, we could increase the vehicle fuel efficiency by approximately 4%. In this study a regenerative shock absorber has been designed and tested. Unlike the linear electromagnetic prototype we developed previously, here we proposed an improved design by transmitting the linear motion experienced within the shock to rotational motion through the use of a rack, pinion and miter gear assembly. Higher power output and energy density have been achieved. Relational memory is the ability to associate multiple distinct elements into a coherent representation. Previous studies have shown that human subjects demonstrate relational memory for items in a complex scene by preferentially viewing objects in repeated, altered scenes in comparison to those in unmanipulated scenes. However, amnesic patients who had sustained damage to the hippocampus did not demonstrate this type of memory, indicating that this is hippocampal-dependent. In this study, we examined the ability of Rhesus macaques to demonstrate relational memory by viewing a manipulated region of a repeated scene, compared with a repeated unmanipulated scene. Four head-fixed monkeys performed a free-viewing task where they were presented complex scenes and were allowed to freely view these images for 10 seconds on a 19in CRT monitor. Each trial included two images, a novel image then followed by a repeated scene with or without manipulation. Manipulated images were defined by movement or replacement of an object to a new location or with a novel object, respectively. Eye movements were recorded with an infrared eyetracking system. We found that monkeys spent more time viewing the manipulated objects than when they were unmanipulated, both when moved and replaced by a new object (p<.001). This effect was significant within 1s following stimulus onset (p<.01), indicating quick recognition of the manipulation. These data demonstrate that monkeys are able to form memories for relational aspects of visual scenes. We are currently investigating the neural signals within the hippocampus that may support relational memory encoding and retrieval. Our research shows that rats with thoracic spinal transections, treated with brain-derived neurotrophic factor (BDNF) via an adeno-associated virus (AAV) vector (AAV-BDNF), regain treadmill and overground hindlimb stepping. Stepping ability was never restored in control rats, while rats treated with Neurotrophin-3 (NT-3) walked on the treadmill only with excitatory cutaneous input (tail pinch). Our electrophysiological experiments suggest that recovery of hindlimb stepping may be related to changes in spinal neuron excitability. In particular, AAV-BDNF-treated rats displayed significantly higher motoneuron excitability than controls, whereas AAV-NT-3 rats had reduced excitability, possibly explaining why they required tail pinch to step. Interneurons are less electrophysiologically accessible; therefore we used immunohistochemistry to understand how spinal interneurons are affected by these treatments.
Previous studies show that potassium-chloride cotransporter (KCC2) downregulation enhances excitability by reducing synaptic inhibition. Our histological data in spinal injured rats demonstrates the least KCC2 staining in motoneurons of AAV-BDNF rats, intermediate levels in AAV-NT-3 rats, and the most in control rats. Thus both BDNF and NT-3 may reduce synaptic inhibition and improve stepping. Further studies are needed to link these results to behavioral observations. We plan to combine the use of the KCC2 antibody with another antibody that recognizes the activated form of the BDNF receptor, trkB. Using these techniques we expect to determine which motoneurons and interneurons are activated by BDNF and whether these cells display reduced KCC2. Success in this endeavor will provide better insight into how neurotrophins modify spinal circuits to improve stepping after spinal cord injury.
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Role of Accessory Gland Proteins in Early Release of Sperm from the Female Reproductive Tract Jamie Moore*, Dr. Mariana Wolfner Molecular Biology and Genetics, Cornell University, Ithaca, NY Sperm storage is a universal phenomenon in organisms with internal fertilization. In the fruit fly Drosophila melanogaster (D.mel), receipt of proteins originating from the accessory gland of the male reproductive tract (referred to as Acps), are required for females to store sperm. In addition to their role in sperm storage, Acps also orchestrate numerous other female post-mating responses such as inducing ovulation and egg-laying. A D. mel female stores sperm in her seminal receptacle and paired spermathecae. She can store up to 1000 sperm after a single mating. Females who re-mate preferentially utilize the second male's sperm for fertilization. A recent study has shown that the second male gains this precedence in by causing an immediate release of some of the previously-stored sperm into the lumen of the uterus, followed by physical displacement of some of the remaining sperm from the female's storage organs. The triggers and mechanism of the initial expulsion are unknown. We wished to determine the potential role of Acps and sperm in this process. To address this, we utilized males expressing a protamine-GFP transgene, which allows easy visualization of sperm nuclei. The expulsion of GFP-sperm was compared in females re-mated to normal (control) males relative to the level of sperm--expulsion in females mated to males we generated that transferred neither sperm nor Acps, or Acps but not sperm, or sperm but only a subset of Acps. Embryonic stem cells (ESCs) are potently able to silence retroviral genes following an infection by targeting a highly conserved retroviral primer-binding site (PBS) sequence and subsequently recruiting epigenetic modifiers to block gene expression. A complete understanding of the underlying mechanism of this process may lead to new methods for blocking the effects of retroviral infection in differentiated cells. To assess the role of sequence-specific DNA methylation in the PBS-mediated silencing of integrated proviral DNA by ESCs, both mouse ESCs and mouse fibroblasts were infected with modified Moloney-murine leukemia viruses containing either a wild type or mutant PBS sequence, and sorted based on the virus used in the infection and on cellular expression of a GFP reporter gene delivered by the infecting virus. DNA was extracted from all eight groups and treated with sodium bisulfite. Viral LTRs and structural sequences were amplified and cloned in bacteria. Sequencing analyses of the cloned fragments were then performed, indicating that differing patterns of DNA methylation in the cytidine residues of cytidine-phosphate-guanidine (CpG) islands in these sequences were responsible for the phenotypic variation observed among cell types and groups following an infection. The findings contribute to explaining downstream effects of the PBS-mediated silencing pathway, and further the understanding of gene regulation in ESCs. Brookhaven National Laboratory, Upton, NY Energy storage systems play an important role in the reduction of the global dependence on fossil fuels. They are essential components for the implementation of renewable energy sources and electric vehicles. Lithium ion batteries are the most desirable form of energy storage because of the high energy and power densities. Conversion materials, specifically nanocomposite metal fluorides, show great promise due to their high theoretical capacities, which mainly arise from the multi-electron transfer per redox center. The main challenge with conversion materials is the poor capacity retention compared to commercially available intercalation materials, such as lithium cobalt oxide (LiCoO 2 ) and lithium iron phosphate (LiFePO 4 ). Due to the size of fluoride nanocomposites, there is a lack in fundamental understanding of the conversion mechanism and phase distribution of these compounds.
Tin fluoride (SnF 2 ) and lead fluoride (PbF 2 ) nanocomposites were prepared and characterized via x-ray diffraction. Electrochemical analysis was also performed. Magic angle spinning nuclear magnetic resonance (MAS NMR) was used to probe the local structure of these compounds at various stages during an electrochemical cycle. Specifically, two dimensional magnetization exchange technique was employed for the first time to better understand the phase distribution. Techniques such as scanning transmission electron microscopy (STEM), electron energy loss spectroscopy (EELS), and energy dispersive x-ray spectroscopy (EDS) were used to support conclusions drawn from the NMR experiments. The current study suggests the SnF 2 system has better reversibility than the PbF 2 system likely due to the close proximity of SnF 2 domains and electrochemically formed LiF domains. According to the National Institutes of Health, osteosarcoma is the most common type of bone cancer in adolescents; however the cause is still yet unknown. In this study, three types of cells were examined: rat osteosarcoma cells (ROS), a mis-functional subclone of murine osteoblasts (sub. 24, MC3T3-E1), and a functional subclone of murine osteoblasts (sub. 4, MC3T3-E1). From observing the adhesion, spreading, actin alignment, and migration of these cells on various engineered micro-topographies, it may be possible to elucidate how they differ in their functional pathways and what triggers them to differentiate properly along the osteoblast lineage.
The topographies in the study were fabricated in polydimethylsiloxane (PDMS) using standard photolithography techniques, forming distinct micro-patterns. The patterned and non-patterned surfaces were functionalized with fibronectin, an extracellular matrix (ECM) protein vital to cell adhesion. Cells were plated on the substrates and maintained under standard tissue culture environment. Once the cells were fully attached, immunofluorescence microscopy was employed to visualize initial cell adhesion and spreading, as well as alignment of actin fibers in relation to PDMS patterns. Phase contrast time-lapse microscopy was used to monitor live cell migration while image analysis was done using ImageJ software.
Cell spreading was considerably different between the two MC3T3 subclones and the ROS cells, and differences were also seen in cell alignment along the micro-patterns and migration speeds of the cells. These discrepancies in adhesion, spreading, alignment, and migration will help elucidate the mechanisms that control mitotic functions and lead to proper bone mineral formation. Blends of organic semiconductors such as poly 3-hexylthiophene (P3HT) and phenyl-C61-butyric acid methyl ester (PCBM) have shown great promise for use in photovoltaics (PV). However, a major barrier to high device efficiency is that bound electron-hole pairs (excitons) are produced in P3HT upon light absorption instead of free charges. This condition requires a complex energy conversion process to break excitons and produce electrical current, a process sensitive to the morphology of both the P3HT layer and the P3HT/PCBM interface. This project attempts to isolate the dependence of the exciton lifetime on P3HT oxidation and morphology from the complicated interfacial dynamics by fabricating and processing single-component devices under ambient conditions. We use femtosecond up-conversion fluorescence spectroscopy to correlate the total exciton lifetime in P3HT films to the overall PV efficiency in identically processed blend devices. Our studies found that a noticeable increase in the fluorescence decay rate due to oxidation was only seen after weeks of oxygen exposure, indicating slow time-scale kinetics. Aluminum deposition caused a dramatically longer fluorescence lifetime, from 35 to 55 ps in fresh films and 23 to 92 ps in oxidized films. Once annealed, the samples exhibited a faster fluorescence lifetime decay rate, yet slower than as-spun samples. Our results indicate that both oxygen content and sample morphology can dramatically affect the exciton lifetime and as a result, their diffusion length in PV devices. With a deeper understanding of these effects, more effective processing procedures can now be developed to make the next generation of organic photovoltaics.
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The impact of genetic variation in glycerol-3-phosphate dehydrogenase activity on longevity and metabolite pools in the context of diet composition in Drosophila melanogaster Previous studies have found that diet composition, alone and in combination with overall caloric intake, modulates lifespan in a range of organisms. Increasingly protein-rich, balanced diets reduce the longevity of flies, while carbohydrate-rich, imbalanced diets do so to a greater extent. An energy state regulator, glycerol-3-phosphate dehydrogenase (Gpdh) controls the amount of triglyceride in metabolism and acts as a cofactor shuttle in flies. We hypothesize that genetic variation in Gpdh will modify the effect of diet on lifespan, presumably by impacting downstream neurosecretory and transcriptional mechanisms. Using Drosophila melanogaster, three Gpdh genotypes possessing 100%, 50%, and 10% activity were created through P-element excision. We confirm that increasing nutrient content in a cornmeal/agar-based diet reduces longevity of flies. However, lower Gpdh activity extends fly lifespan on low (4g yeast, 4g sucrose) and high nutrient (16g yeast, 16g sucrose) diets. The inverse effect was observed for flies on an "obesogenic" diet (40g sucrose, 2.5g yeast), where lower Gpdh activity reduces lifespan, possibly due to accumulation of metabolites. Genetic predisposition to obesity and type 2 diabetes is frequently studied in humans. The predisposition may have arisen from neutral or advantageous genetic variants in the cycling feast and famine of nature, which now exhibit detrimental effects in the nutrient excess of the modern diet. This study is thus of potential biomedical interest, as our data models this possibility. Additionally, we present data regarding the effects of varying Gpdh activity on triglyceride and glycogen storage in the context of diet, as well as starvation resistance. We are examining the mechanism of action of Intravenous Immunoglobulin (IVIG). IVIG is prepared from the pooled antibody containing fraction (gamma globulin or IgG) of thousands of blood donors. It has been found empirically to down-regulate inflammation in many inflammatory and autoimmune diseases. Naturally occurring complement proteins act to destroy invading microorganisms and induce inflammation and IVIG is known to block complement action. It has been shown that IVIG can be separated into sialic acid rich and sialic acid poor molecules and that the sialic acid rich molecules have all of the anti-inflammatory activity. We determined which of these fractions blocks complement action. We first examined the effect on the classical pathway of complement action in an Enzyme-Linked Immunosorbent Assay (ELISA). To immune complexes formed with BSA and anti-BSA on a microtiter plate was added sequentially C1and C4 in the presence of varying dosage of sialylated or non-sialylated IVIG. We used a rabbit red cell lysis to examine the effect of IVIG on the alternative pathway of complement action. Lysis of rabbit erythrocytes was unchanged in the presence and absence of IVIG. However, sialylated IVIG blocked the C1-C4 interaction and less C4 was found bound to the ELISA plate. The non-sialylated IVIG was not active. Therefore, sialylated IVIG not only blocks inflammation in autoimmunity, but it also blocks the interaction between C1 and C4 and inhibits the Classical Pathway. This may be part of its mechanism of IVIG action. We will now determine whether other complement binding steps are blocked. (Laerdal Skill Reporter™) . Thirty laypersons trained in CPR and thirty EMS providers performed three minutes of CPR using the American Heart Association recommended standard hand position followed by three minutes of an alternative hands-off technique (lifting the subject's hands completely off the chest during decompression). Compressions >38 mm were considered adequate depth and chest recoil < 1 mm from baseline was considered CCR. Results: Laypersons using the standard hand position had the highest incidence of CCR with adequate depth (24%) and a significantly lower incidence of CCR with inadequate depth (21%), (P<0.0028). EMS providers had the opposite finding. EMS providers using the standard hand position had a lower incidence of CCR with adequate depth (12%) and a significantly higher incidence of CCR with inadequate depth (18%), (P<0.0001). The hands-off technique provided an extremely high incidence of CCR (>92%) with both adequate and inadequate compression depth for laypersons and EMS providers. For the hands-off technique, these differences were not statistically significant. Conclusions: There is a statistically significant relationship between chest compression depth and frequency of CCR using the standard hand position which varies by rescuer type. The hands-off technique resulted in a high incidence of CCR. This information may assist in developing improved CPR education and training for rescuers.
